Abstract. -The paramagnetic ordering temperature ( 3 (x) of the intermetallic solid solution GdAgl-,Zn, exhibits a non-linear behaviour with terms up to x4. This is shown to be due to the interaction to the nearest neighbours which changes non-monotonously on replacing A~' + by Zn2+.
The CsCl type intermetallic solid solution series GdAg,-,Zn, provides a magnetic random-bond system in which the Gd-moments occupy a complete, Simple cubic magnetic sublattice but interact by antiferromagnetic or ferromagnetic interactions, depending on whether the interaction is mediated primarily by A~' + or zn2+. The magnetic order of GdAg is antiferromagnetic (TN = 136 K, 8 = -106 K) [I, 21 whereas GdZn is a ferromagnet with T, = 269 K and B = 273 K [3, 4] .
Although the lattice parameter of GdAgl-,Zn, does obey the Vegard-type behaviour perfectly one should better consider the relative intensities of the X-ray diffraction lines in order to estimate the importance of short range order effects [5] . Often the paramagnetic ordering temperature 8 (a;) gives more clear indications for these effects [6] . In fact, 0 (a;) exhibits strong nonlinear contributions as is shown by figure 1 which gives the deviations of 8 (2) from the magnetic Vegard line. Albeit this non-linear behaviour can be the result of a variety of mechanisms [7] , we want to point out here that it can be understood quite well with a model on the magnetic interactions [I] and that other contribu---tions are not very important. To evaluate the spin structure of GdAg, we performed a neutron diffrac- tion analysis using the hot neutron source at ILL. This study revealed the same antiferromagnetic ordering for GdAg like it was determined for TbCu [8] . Figure 2 shows the magnetic diffraction spectrum obtained on a powder sample using a neutron wavelength of only A, = 0.5 in order to minimize the strong absorption of Gd. The observed H K L selection rule shows that equal moments lie on (110) planes, which requires a doubling of the magnetic unit cell along only two space directions. For such a tetragonal system the angle of the magnetic moments with respect to the tetragonal axis e.g. the direction along which equal moment orientations are found can be determined from the relative intensities of different H K L lines [9] . This analysis showed that the moments are parallel to the tetragonal axis like for TbCu. Next we try to understand the oscillatory behaviour of 8 (x) on the basis of a molecular field treatment. For simplicity we assume here that the interaction extends only up to the third neighbours [lo, 111. In the CsCl type lattice each reference Gd atom has 6 nearest, 12 next nearest and 8 third nearest neighbours. For the magnetic order evaluated for GdAg each Gd moment has a configurational sum of 2 unlike first neighbour moments 4 unlike next Omitting Mo would result in 6' = -3 TN which conflicts strongly with 6' = -106 K and TN = 136 K and shows that the third and more remote neighbours contribute non-negligibly to the total interaction.
The non-linear behaviour of 6' ( x ) can be understood considering that the nearest neighbour bond is mediated by four Ag (or Zn), sites, the second nearest neighbour bond by two Ag (or Zn) sites,while the third nearest neighbours interact over only one intervening atom. If we consider the statistical probabilities of finding these sites occupied by Ag or Zn atoms and introducing for each configuration a different interaction parameter we obtain the scheme given in table I.
Table I. -Coupling constants to nearest (K), nextnearest (L) and third nearest (M) neighbours i n Kelvin.
containing ten interaction parameters. From these only Mo can be evaluated directly using the equations ( 1 ) and (2). The problem posed can not be solved analytically since 6' ( x ) is a fourth order function which in addition to TN from equation (2) results in six known quantities for the evaluation of ten exchange parameters. We therefore tried a least squares fit to the experimental 6' ( x ) data and this procedure gives a system of nine linear equations for the evaluation of the nine interaction parameters. These equations are not exact since their coefficients contain experimental data which include errors such that the determinant of the coefficients is very small and the normal solution gjves unphysically large results. A meaningful solution of such a so called incorrectly-posed problem requires the suppression of the insignificant singular values [12] . The obtained set for the interaction parameters listed in table I shows that the non-linear 6' ( x ) behaviour is due to the nearest neighbour interaction parameters K ; which do not increase in equidistant steps from i to i + 1 like is the case for the L ; 's. Apparently the Ki's react on the different charge states of A~' + and zn2+ and depend sensitivily on the local charge distribution between the interacting Gd moments.
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